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ABSTRACT 
This study describes the design and development of a 
prototype information storage and retrieval system for data 
processing educational programs using the TIPS ( Training 
Information Processing System) database. The system has been 
designed to accumulate information in a single database 
about data processing training programs offered in the USA, 
and provide for dissemination of information on the course 
offerings to users. The users will have the option of 
requesting information directly from the system by means of 
a nationwide datacommunications network. Any part of the 
database-stored record would be searchable, including 
subject categories, titles, . program descriptions, program 
suppliers, dates, locations, and fees. Feedback information 
in the form of course evaluations would also be available 
for those who need such information. A unique minicomputer- 
based system has been developed to catalog and retrieve 
information in minutes. 
rti has been amply demonstrated in the study that there is 
a severe need for a data processing training information 
retrieval system. Given this fact, the system designed here 
has all the essential characteristics to meet the.current 
and future needs of data processing professionals. 
Another purpose of this study has been to suggest that 
the success, in terms of developing a centralized sysiiem 
which would accumulate and disperse timely information on 
data processing educational programs, requires an efficient 
and economic method of collecting and generating the data. 
A database management system seems to offer an ideal vehicle 
for the collection and distribution of the vast amounts of 
data involved. 
CHAPTER I 
fcas-txact: The thesis will describe the design and 
development of a prototype Information storaqe and retrieval 
system for data processing educational programs using the 
TIPS (Training Information Processing System) database. The 
system would accumulate information in a single database 
about DP training programs offered in the USA, and provide 
for dissemination of information on the course offerings to 
users. Feedback information in the form of course 
evaluations would be available for those who need such 
information. Any part of the database-stored record would 
be searchable, Including subject categories, titles, course 
descriptions, course suppliers, dates, locations and fees. 
A unigue minicomputer based system is being developed that 
would help catalog and retrieve information in minutes. 
aactaxauad aad latnadurf 1 aa:  It is the openion of  many Dp 
professionals  that manpower development efforts in the data 
processing field have grown rapidly  over  the  past  decade 
(1).   This  is true in the small and medium-sized companies 
as it is in large firms where it  Is  not  uncommon  to  see 
full-time  training  professionals  as part of the DP staff. 
Ever since the early 1970's when  the  vendors  of  hardware 
stopoed  offering  educational  services  free  of charge to 
their customers, companies were forced to set aside  sizable 
budgets  for  DP  manpower  training.   At the same time new 
1 
Innovations in technoloqy created a great need for highly 
skilled personnel. To help employees meet the great demands 
being made on them, companies have been increasing the 
magnitude of their DP educational programs. Too often, DP 
training co-ordinators are under constant pressure to create 
a trained employee as quickly as possible, with the result 
that they find it difficult to concern themselves with 
expenses and effectiveness as much as they should. 
Another problem facing the training co-ordinator is 
that, despite the widespread availability of educational 
programs, the majority of his time is spent in trying to 
find information about the right program for his people. 
Based on information supplied by some training co-ordinators 
it seems likely that between 30% and 80% of their time are 
wasted because previously generated information is 
unavailable to the training co-ordinator at the right time.* 
It would be very easy for an inert training co-ordinator to 
skip through 10 brochures, pick one which looks 'pretty 
good' and offer the courses listed in it as part of his 
organization's training program. But in following this 
approach the training co-ordinator is really designing the 
educational program around the brochure instead of designing 
* Informal discussions with a few local training directors 
indicate that they rely on pamplets and brochures for 
information on DP training? they also spend a considerable 
amount of time to find suitable vendors who offer quality 
programs at nominal costs. 
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it around the specifically-Identified skill needs of his  DP 
staff. 
Most professionals in the data processing field seem to 
realize that DP education Is one of the most pressing 
problems facing them today (14).* Even so, a majority of the 
companies engaged in DP education efforts do not, and 
cannot, economically maintain an up-to-date and 
comprehensive collection of training literature In which 
they are interested. For this reason, all these 
organizations must look outside for a commercially available 
database to expand their information coverage. Up to this 
time there has been no known effort to pool information on 
DP training programs. It is hoped that TIPS database, with 
Its capabilities of Information collection, literature 
searching and reporting will prove to be an indispensable 
tool for satisfying the needs of DP organizations. 
The TIPS database would be responsible for the 
nationwide collection of Information on all available 
programs --- lnhouse as well as publicly scheduled --- used 
In DP training and education. The contents of the database 
would be derived from a number of sources namely, 
Drofessionally run training companies, consulting firms, 
* This observation is based on the responses to a 
questionnaire In Computerworld where readers were asked to 
list the most critical issues in data processing. 
accredited institutions like business schools and colleges, 
association sponsored programs, and vendors of hardware and 
software. The purpose of the system will be to help users 
find appropriate resources for their specific educational 
needs and to provide available evaluative data accumulated 
from other users on the effectiveness of such programs. The 
aim of the system would be to provide users with information 
which will help them find and select the training resources 
most appropriate to their needs and to do this without any 
biases. 
ScQ&e.: The system would contain past, current, and future 
Information on training programs. Data input to the system 
would have the following schedule: a) from the sponsors of 
educational programs on a monthly or on a prescribed basis; 
and b) from the users as Information is required or, in the 
case of evaluations, as they are received. The system input 
will cover literature for a period of two years -- the most 
recent twelve months In the past and the next twelve months 
In the future. 
Gaals at Lh,e. &its±.am.: The system will provide query 
services, both general and specific, based on the training 
Information available in DP technology and related 
disciplines.   The  services  provided  would  be  primarily 
reference and referral.  Responses to guerles will be in the 
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form of computer printouts or hardcopy listings of display- 
screens. The time between receipt and fulfillment of a 
request can range from a few minutes to a day depending upon 
the type of reguest. The system will process only one 
reguest at a time. 
The system's objectives would be accomplished through 
1) Preparation of course titles for publication in popular 
DP periodicals, 2) preparation of other recurring course 
outlines on specialized subjects of wide interest, 3) 
preparation of comprehensive, one-time demand searches, 
produced by a computer search through the database, in 
resoonse to requests submitted by users, and, 4) publication 
and distribution of the output from selected literature 
searches on a wide basis. 
EIau.iaui.eaL: The proposed system is expected to be 
implemented on a DEC PDP-11 minicomputer as an on-line, 
real-time system using the DBMS-11 database. A line printer 
and a video terminal are to be used as peripherals to the 
minicomputer. Users will have the option of requesting 
information directly from the system by means of a data 
communications network that is proposed to be set up. 
LiLanat-uxa aaancaaa: A demand search would usually be 
conducted for an individual reguest and would therefore be 
tailored to the  unique  information  requirements  of  this 
user. Sometimes, however, a demand search would be 
conducted on a course topic of potentially wide interest 
(ex: computer security, DP manpower selection). Such a 
search may be selected for further processing in order that 
it may be widely distributed. The search then would become 
Known as a literature search. Results of literature 
searches would be announced in several DP journals as well 
as listed in the monthly technical: bulletin published by the 
system. 
ResDonses to  individual  search  requests  may  be  in 
printed  computer  paper  or displayed in the CRT terminals. 
The listings themselves may be arranged in a number of  ways 
depending  upon the user's needs.  These include listings by 
course title,  subject  category,  name  of  the  sponsoring 
organization  in  abbreviation,  start  date,  or geographic 
location.   The  report  would  be  carefully  reviewed  for 
probable   success   or  failure  of  the  search.   If  the 
information retrieved appears to meet the requester's needs, 
the   report   would  be  forwarded  to  the  user  with  an 
explanatory letter.  If, in the searcher's  estimation,  the 
search  results  are  poor,  he may try another approach and 
re-formulate the search, or he  may  contact  the  user  and 
discuss  the  problem with him.  A specially designed search 
request form would be used to ask  for  information  on  the 
purpose  of  the  search.   Search requests  would  not  be 
accented when they are inappropriate for the system. 
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LLs.e.LZ.au.dt£ac&: The audience of the system will be the 
professionals of the DP community. As a national 
institution, the system's publications and services will be 
available for the use of educators, DP managers and training 
co-ordinators, and individual students throughout the United 
States. 
Eub.LLca.Li.aas.: The following publications would be available 
from the system: 
1) list of courses indexed in system publication; this 
list would contain four fields of information — subject 
group, course title, abbreviation of sponsoring 
organization, and geographic location. 
2) DP subject headings -- all the DP subject groups in 
the database would be arranged alphabetically, with cross 
references, and in categorized lists. This list would serve 
as a reference to the users of the system. 
3) TIPS current catelog — this will be a bibliographic 
listing of course titles cataloged in the database. It will 
be Dublished monthly (course titles only), and quarterly 
(subject categories and course titles). 
4) TIPS technical bulletin -- in addition to the 
foregoing  Dubllcations,  the  system will issue a technical 
bulletin.  It would include  the  following:   a  column  on 
7 
customer services which describe the latest enhancements to 
the systems' services; brief essays which discuss the 
nation's growing DP training needs and how the TIPS system 
strives to meet these needs; a list of technical advances 
which have been achieved in the period covered; and other 
miscellaneous information that is of interest to the users. 
This monthly newsletter will be distributed to the regular 
users of the system. 
Eitaluatlaa aad fcaadhrirlr: The system will receive continuous 
informal feedback from users of its services. Demand search 
results forwarded to every user would be accompanied by a 
TIPS course evaluation form. The form will be designed to 
record comments on the adequacy and usefullness of the 
courses. Completed appraisal forms will be made available 
to the future users of the system upon request. They would 
also be forwarded to the sponsors of the courses so that, if 
necessary, they will have an opportunity to Improve the 
course offerings. 
Exlatiaa state. a£ tbe. art: Since it was believed that a 
system like TIPS is unprecedented in nature, an informal 
survey was conducted at the beginning of the study to 
determine whether a data processing training information 
database would be beneficial to the potential users  of  the 
system.   It was found that there are a few organizations in 
8 
existence today which offer information about educational 
programs, but their resources mainly cover programs in 
management training and development.* They offer very little 
information on data processing educational programs. 
Moreover, almost all of them store and retrieve information 
manually. Their functions are similar to that of a 
reference deslc in a public library — providing information 
to users UDon request after manually consulting their 
training registers. Thus the responses received from the 
participants in the survey indicate that a) there is a 
pressing need for the kind of on-line interactive service 
the TIPS system proposes to offer, and b) it will be 
extremely effective in giving fast, accurate,, and 
comprehensive information to those DP professionals who 
would be the users of the system. 
HaaLZ.b.£aaf.l£, an.alits.la: The cost effectiveness of the 
proposed system cannot be measured in terms of dollar 
amount, because the benefits expected from the system are 
all intangible. The cost of the TIPS system is expected to 
be over S150,000 by the time the system becomes operational. 
This would include $50,000 for the minicomputer, 625,000 for 
the DBMS, 530,000 for the peripherals and other software, 
*  Two such organizations are Seminars Directory in Madison, 
Wisconsin, and Mantread Inc., in Saint Paul, Minnesota. 
$35,000 for developmental expences like salaries of 
personnel, and $15,000 for other operational expenses. The 
benefits are primarily anticipated cost savings experienced 
oy the users from more effective, more efficient information 
processing -- such as a) ease of information acquisition, b) 
increased accuracy of information, c) improved performance 
of the users, and d) a uniformity in data processing 
training methods and practices. These are all intangible 
benefits and are difficult to quantify because there are no 
direct units of measure for them. 
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CHAPTER II 
FUNCTIONAL SPECIFICATIONS 
The functional specifications are a description of what 
the proposed system is to do and how the benefits and 
advantages of the new system are to be provided. It is one 
of the most important documents in the entire design process 
and It should be written in sufficient detail so that the 
users can easily understand them. Consequently this section 
will contain the following sub-divisions: 
1) the system summary 
2) the processing requirements 
3) identification and flow of information within the 
system 
4) inputs required and outputs created by the system 
5) the system performance. 
1) THE SYSTEM SUMMARY. 
The Training Information Processing System  (TIPS)  is 
oriented  around a single database, a central repository of 
DP training information.  The data processing departments of 
all  organizations within the country will share this common 
12 
fund of Information In performing their seoarate but related 
tasks. Database Information will be organized so that each 
user can refer to it and utilize it according to his own 
needs. 
2) PROCESSING REQUIREMENTS. 
It is proposed that a DEC system PDP-11 minicomputer be 
used. It will be an on-line interactive system with a video 
display terminal and a line printer serving as peripheral 
I/O devices. Data will be stored in DBMS-11 (Data Base 
Management System-ll) which is a Codasyl- standard database 
management system. DBMS-11 database is compatible with the 
PDP-11 minicomputer. The TIPS database can be interrogated 
by many user terminals scattered throughout the country. 
These remote terminals would be linlced to the minicomputer 
through a data communications network. The database, 
however, can be updated only by the systems' personnel. 
3) IDENTIFICATION AND FLOW OF INFORMATION WITHIN THE SYSTEM. 
A description and summary of the data to be processed 
by the system is important to the understanding of the 
proposed system.  So this section will discuss the following 
--- the manner in which data gets into the system, how it is 
13 
to be edited and processed, where and how It will be stored, 
how and when it is to be retrieved, what reports are to be 
created, and what information safeguards, such as audit 
trails, are to be built into the system. Figure 2 
illustrates the document and Information flow within the 
proposed system. 
In accordance with the procedure subsequently 
described, the vendors/sponsors of the programs would supply 
the course information and any corrections or modifications 
to the records stored in the database. Those users who do 
not wish to use the dial-up querying facilities, would 
submit a: completed information request form as input? they 
would also submit a completed course appraisal form after 
participating In the course(s). The system itself would 
internally initiate user details and formulate parameters 
for publication of bulletins and other literature. 
All these lnouts would be processed by an operater. He 
would first perform the necessary editlnq on the terminal, 
and when satisfied with the form and content of the input 
information displayed on the screen, he would transmit it to 
the computer by depressing the transmit/return key. The 
data would then be received by the computer which would 
proceed to process it depending upon the type of input 
supplied. 
14 
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Outputs from the system can be in one of the following 
forms: a) the response to a demand search displayed on the 
terminal and/or printed in report format as a list of course 
indexes; b) processed evaluation information on course(s); 
c) sorted user/ vendor lists; d) a number of reports to be 
included in the publications for distribution to the general 
public; and, e) statistical reports for the internal use of 
the system. Figures 3, 4, and 5 illustrate the Input, 
retrieval and output processes for the system. 
4) INPUTS. 
There would be two types of input into the system, 
externally initiated inputs and internally initiated Inputs. 
The following Inputs would be initiated because of some need 
for processed information outside the TIPS organization: a) 
information request form; b) course contents form from 
vendors/sponsors of educational programs; and, c) post 
course evaluation forms. 
The inputs initiated by the system personnel for their 
own use include a) the forms that contain the publication 
parameters; and, b) the forms that contain user/vendor 
names  and  other details of transactions that they have had 
with the  system.   A  definition  of  each  of  the  fields 
16 
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referenced in the various forms are given at the end of this 
chapter in fiqure 25A. 
Ail lafatiaatlaa Baoues.L Earm: This form would be specially 
designed for the use of people who request information from 
the database. There would be two types of information 
request forms. One for the use of organizations which have 
a number of employees with a need to undergo the educational 
programs, and another for the use of individual users. 
Figures 6 and 6A describe the format of the two request 
forms. Organizations or groups can specify the training 
needs for a particular job level (ex: computer operator, 
systems programmer), for people working together in a 
project (courses in project. management, systems analysis, 
database design or on-line processing) or for a particular 
DP subject. The individual user, while describing the 
training needs, would specify the skills he/she hopes to 
acquire and what they plan to accomplish as a result of 
undergoing the educational programs. These information 
request forms are to be filled in manually and sent to the 
TIPS system. Upon receipt of this form, the system's staff 
would prepare the input for processing using the following 
format: 
Qes.CLldLi.aa Ei&Ld Size 
Subject category 25 
20 
lU.CQatdA.XIQU REQUEST E.QRU EQE U4QIY.IQI1ALS 
Requester's name:. 
Mailing address:_ 
Work location (if different from above): 
Educational background (specify jr.college, college, others) 
Current job title: 
Description of educational needs:. 
Expected job benefits: 
Qe.Lai.Ls. at  cauxs.a lraf anaatlaa taauastad 
Subject category:  
Course title:^  
Geographic location preferred:. 
Course time preferences:  
Number of days available for course: 
Approximate s amount available:  
Additional comments (please comment on any possible conflict; 
between your present work and the course schedules.)       j 
Date: Signature: 
EIGUBE: 6. 21 
LtlLQE^IlQU REQUEST EQRH EQB. QaGaJULZAXIQUS 
Organization requesting information:. 
Mailing address:  
No of participants expected to attend courses:. 
Job title(s) or brief description of employee tas)c(s): 
Description of educational needs:. 
Qe.Lai.Ls. at  cauxse, IntaraaLian. teauasLed 
Subject category:  
Course title:  
In-house or publically held program:. 
Geographic location preferred:  
Course time preferrences :  
Number of days available for course: 
Approximate $ amount allocated:  
Other general' comments:  
Date:  Signature: 
FI3UHE: 6A. 22 
course title 
in-house scheduling/ 
oublically held ( 'I' or 'P') 
geographic location 
course date preferences 
(three 8 position fields) 
no.  of days available for course 
S amount allocated for fees 
abbreviations of training needs 
organization/individual 
requesting information 
mailing address 
number of participants for course 
date of request 
listing sorted by (subject, course, 
location, dates) 
30 
30 
24 
2 
6 
60 
30 
40 
16 
The subject category would be abbreviated and stored as 
a six character subject group code in the records. The I or 
P in the type of program requested denotes whether the 
user(s) would like to participate in a program that is to be 
scheduled in-house or in one that is to be held in public. 
The user(s) would also have the option of specifying three 
different dates in which they would like to commence the 
program.   The  number  of  days  available  for  the course 
indicates the actual number of days that can be  set  aside 
23 
from their other duties in order to participate in the 
educational program. The first eight fields of information 
would be used to retrieve information from the training 
programs database. The last four fields of information 
would be used by the system for its internal use; to create 
a new record in the user/vendor database if it is a first 
time request from the user, or to increment the transactions 
counter If the user has previously used the services of the 
system. User records would be identified by the word 'user' 
In the first field of the record? vendor records by a four 
character vendor abbreviation in the same field of the 
record. 
ai Z.aiir.s.a LaataaLs. Earm: This form would be filled by the 
vendors/sponsors of the programs, or by the system personnel 
using the Information supplied by the vendors about the 
proposed course offerings. Figure 7 describes the layout of 
this form. The following fields of information would be 
used as input to the system: 
Qe.s.cE.L&Li.QQ Elald alia 
vendor/sponsor of program 
title of course 
subject category 
Instructional staff 
( four 20 character fields) 
24 
30 
80 
30 
25 
2QUa^El   IQaiEUI   ELQEti.  ERQU  SEQtt&QRS.  QE  ERQGRAMS 
Title  of   proqram:. 
Sponsor of program: 
Instructional staff:. 
Location of proqram: 
Where held      Date   Duration       No.of participants 
Fee     Member  Non-member 
Accomodation:  
In-house presentation available (yes or no): 
In-house fee Member :Non-member 
Course description:  
FIGURE: 7. oc 
Who should attend: 
Registration information: 
Other special information: 
Date: Signature: 
FIGURE: 7 (contd). 26 
t 
geographic locat ion/date/duration/ 
maximum number of participants 
(repeated 5 times ) 
fee a) member 
b) non-member 
accomodation 
in-house presentation available 
( 'yes' or 'no' ) 
course description 
who should attend 
registration information 
other information 
215 
5 
5 
3 
1000 
140 
200 
200 
200 
The vendor name supplied in the course contents form 
would be stored as it is and in an abbreviated form which 
would be used as a key to retrieve records from the 
database. The names of upto four instructors per course can 
be supplied in the form. This is because it is possible for 
different instructors to offer the same course. The vendor 
would have the facility to specify five different geographic 
locations where the courses are to be offered, along with 
their start dates and durations, and the maximum number of 
participants that can be accomodated in each program. 
Besides the fields keyed in, there would be some additional 
fields created to make the records more useful for retrieval 
of  information  later  on.   Among these would  be  the 
27 
abbreviated name of the course sponsor, the abbreviated code 
for subject cateqory, a counter to indicate the number of 
times information about that particular course was 
retrieved, etc. This last field would be used for 
statistical purposes to evaluate the popularity of the 
courses. 
ZX East daiiE.se, ElJtaluatiaa £acu: This would be a carefully 
designed form that would be completed by the users after 
they have participated in the programs. These forms would 
serve a twofold purpose; t) they would be used by 
organizations that wish to acquire information about the 
effectiveness of programs before offering them to their 
employees; and 25 they would be used by the vendors and 
sponsors of programs to make modifications to the courses if 
the necessity for any change arises. Figure 8 depicts the 
layout of the post course evaluation form. This form would 
supply the following fields of information to the system; 
Q&scLlutJLaa Eiald Size 
title of course 30 
vendor/sponsor of program 30 
geographic location 30 
date/duration of program 8/2 
method of Instruction (codes la,lb, 
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EQS1 QQLLRSE. EJLA.LI1A.IIQM, EQRSI 
Title  of   program:. 
Sponsor of program:. 
Course location:  
Date and duration of course:. 
A. METHOD OF INSTRUCTION 
How would you rate the methods of presentation(if 
applicable) 
very not 
effective neutral effective 
Student participation QJ Q □ 
Use of teaching aids  Q j^\ Q 
Speakers' content     CD □ □ 
U czl □ Completeness of coverage 
Reading materials     r—j      j—j {—] 
3. PRESENTATION 
In your openion the presentation was 
1. -QJ elementary  r^l advanced QJ just right 
2. i—-j fast        |—| slow Q] well paced 
3. Q too general ^ theoretical (—i correct 
C. SESSION CONTENT 
which information was of most value to you? 
b. REACTION TO SESSION AS A WHOLE 
fro what extent did you get the information you expected from 
jthis session? 
i 
i | great extent r^j some extent |—| not at all ] [ 
FIGURE: 8. 29~^  ' 
i 
E. PLEASE INDICATE WHY YOU FEEL SOME PARTS WERE INEFFECTIVE 
You may check: more than one box. 
read sDeech nil not adequately prepared □ 
boring CH strayed from subject □ 
too formal a repltitlous □ 
no objective stated [HI otherCplease describe) EH 
F. CAN YOU APPLY THE MATERIAL PRESENTED? 
directly applicable 0 to some extent CZT 
just barely IZH not too easily □ 
not.al all O 
G. RECORD YOUR OVERALL REACTION TO SESSION 
excellent  CZJ good   □      average  □ 
fair      . □  poor   CZl 
Feel free to make any additional comments you may have 
regarding 
this session: 
Date of evaluation: 
Participant sponsored by: 
(Position held in the organization: 
FIGURE: 8 (corrtd). 30 
lc,ld  5a,5b,5c,5d) 
presentation Cla,lb,lc   3a,3b,3c,3d) 
session content 
reaction to session (a,b,c) 
why some parts of course not effective 
( 8 two position codes) 
course applicable ( a,b,c,d,e) 
overall reaction to session (a,b,c,d,e) 
additional comments 
2 
2 
400 
16 
i 
1 
400 
The evaluation form in figure 8 is typical of the 
end-of-course evaluation that most educational institutions 
use. Some of the aspects of the program evaluated include 
a) the method of instruction based on the use of teaching 
aids and reading materials, speakers* content, completeness 
of coverage and student participation; b) whether the 
presentation was elementary, too detailed, theoretical, well 
Daced or other; c) the extent to which the Darticipants 
received the information they expected from the course; d) 
whether some parts of the course were effective, and if so, 
why? e) whether the material presented is directly 
applicable to their work; f) how good or bad the entire 
session was, etc. Depending upon the box or boxes that the 
participants check in each category, the answers would be 
recorded in abbreviated coded form  in  the  database.   The 
program for processing this type of input would first locate 
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the master course record using the course title given in the 
evaluation form. It would then create a member evaluation 
record for that course record. If there are other 
evaluation records already existing for that course record, 
the latest evaluation record would be placed last in the 
group of evaluation records. 
HI Us.e,r.£si£aciax. Eoxsa: This is a form used by the system 
personnel for generating information for internal use. This 
form could be used for retrieving information about one 
user/vendor or many of them. The format of the user/vendor 
form is displayed in Figure 9. It would provide the 
following fields as input to the system: 
Qascnifitlaa F.l.eld Size. 
record code type 1 
user/vendor name 30 
type of information to be retrieved 
( address, number of times information 
reguested, number of times 
services used) 20 
complete or partial list i'C  or 'P') 1 
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USEEZliEfiUlQR EQRH 
Type   of   input:. 
User/vendor name: 
Type of Information to be retrieved(*) 
Complete or partial list: 
Date:    Signature:. 
* ( address, number of times information  requested,  number 
of times services used, others ) 
FIGURE: 9. ^ 
This Input form could be used to retrieve a variety of 
Information from the database and could be used to generate 
a number of listings. It could be used to get data about a 
single user or vendor, or a complete list of information 
about users or vendors. When only the address is requested 
for users/vendors, it will produce a mailing list of 
user/vendor names. 
Ell Iap.uL iat EiiaLlcaLlan EaxamaLans.: As the name implies, 
this will be a form where the input parameters for retrieval 
of information on courses would be specified. This would be 
an internally initiated form used by the system personnel to 
generate the various publications printed by the system. 
Since this would be a general purpose incut form, all the 
fields in the form need not be filled in at any given time. 
Figure 10 shows the layout of this form. The data input 
into the system using this form would be: 
Qes.cE.Ip.LIaa F1pl«j Size. 
type of listing code (LC,SH,CC, 
or TB for list of courses, subject 
headings, current catalog or 
technical bulletin) 2 
monthly or quarterly listing 1 
number of copies needed 4 
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SI&lElfclS EQEM. EQE EUaLlCllIQUS 
Type of listing (LC,SH,CC,orTB):. 
Reporting period (monthly/quarterly):. 
Number of cooies needed:  
Additional codes for input:, 
special notes:  
Job accounting ID: 
Date:   Signature: 
FIGURE: 10. ,c 
additional code for TB 10 
The program(s) to retrieve data from the database using 
the Input from this form would access the database 
sequentially, and depending on the type of publication 
desired, print the reauired number of copies of data. If 
the listing code is 'LC, for list of courses indexed in 
system publication, four fields of information would 
automatically be retrieved --- the subject group, course 
title, abbreviation of vendor name, and geographic location; 
if the code is 'SH', for the reference list of DP subject 
headings, all the DP subject groups in the database would be 
printed; for a code of 'CC, which stands for TIPS current 
catalog, a bibliographic listing of course titles cataloged 
in the database would be retrieved. If, in addition, it is 
a quarterly listing of course titles, subject categories 
would also be included in the listing. For the listings to 
be used in the technical bulletins, which would be printed 
when the listing code is TB, any or all of these 
combinations of information can be retrieved. 
4a) OUTPUTS. 
Five different types of reports are expected to be 
Drinted  as  outputs from the system. They are a) report of 
individual search results, b)  listing of literary  search 
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results, c) post course evaluation listings, d) user/vendor 
lists, and e) the various listings that would be used in the 
system publications. Of these, one of them, namely the 
user/vendor list, would be used by the system personnel. 
All other reports would be printed for the benefit of the 
users. 
al Eaao.Lt at In.dlu.ld.ual SaatcU Results.: This is a listing 
generated as a result of processing a request for 
information from an individual or an organization. It would 
contain the following information --- report number, title, 
rundate, and name of user requesting information in the 
heading line of the report. The detail lines would contain 
the subject category, course title and all the pertinant 
information about that course. Depending upon the type of 
input code specified, the report would be sorted by subject 
category, course title, location, or date. There may be 
more than one record listed if the choice of code used was 
subject category, location or date. Figure 11 displays the 
layout of this report. 
al Ea&act af. Lltexar.it Saaccb, Results.: Since this is a 
report that contains information on a course topic of wide 
interest, it will be on a multiple part paoer, and would 
contain  the  following  information --- title of the report 
and rundate  in  the  heading;   the  course  title  in  the 
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subheading and all other pertlnant information about that 
course in the detail lines. This report would be run as and 
when a need arises for a listing of literature search 
results. One copy of this listing would be kept filed and 
stored in the system office. Other copies will be used for 
Dublication In the monthly technical bulletin and for 
distribution to different DP journals for publication 
purposes.  Figure 12 is a display of this report. 
cl Redact at Caux&e. Evaluations; Since the input for this 
report is in a specially designed form which is convenient 
for users to follow, the report would also be printed In the 
same format as the input. System personnel would have the 
option to print more than one copy of these evaluation 
reports at run time, if there is a demand for more of them. 
Figure 8 Is the format for both the input and output of this 
report. The report of course evaluations, like the previous 
reoorts, would be produced when a user requests this 
information from the system. 
dl UsexZlLe.ad,Q.r. Lists.: This report would be generated 
strictly to satisfy the Information needs within the 
organization. It would be on a sinqle part or multiple part 
paper depending on the requirements of the staff. The 
report would have the report number, title  and  rundate  in 
the  heading  of  the  report.  The subheading would specify 
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whether it is a user list or a vendor list; this would be 
determined by the code type entered as inout. The detail 
lines could be in many forms; it could be a complete or 
partial list of details of user/vendor records; it could 
just display information about one user or vendor; or it 
could be in the form of a mailing list --- addresses only of 
the users and/or vendors. A format of this report is 
displayed in Figure 13. 
al aauacLs Ear. SitS-tea EuhllcaJLlaa: Four different reports 
would be produced under this category; they are the list of 
course titles, list of DP subject headinas, TIPS current 
catalog of courses, and other reports for the system 
technical bulletin. The list of course titles indexed in a 
report would be used for references, in place of a brochure 
by the users of the system. It will be generated monthly 
and it can be used independently by the users; the contents 
of this report may also be reproduced in the technical 
bulletins or in other DP periodicals for publicity purposes. 
The DP subject headings, like the previous listing, would be 
used for reference purposes by the users; it will have all 
the subject categories listed in a sorted alphabetical 
order. This listing too will be generated monthly, and can 
be in multiple part paper. The TIPS current catalog of 
courses would be published monthly and quarterly.  A copy of 
the catalog would be sent for further processing so that  it 
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can be used for publication purposes. 
Ir.aas.acr.laas, La the. TTPfi s.jts.Lam: AH interactions between 
the users and the system will take place through the 
terminal. At this point it is possible to identify some 7 
transactions for the TIPS system. Each transaction will 
require one or more lines of input from the user. A brief 
explanation of each transaction follows: 
11 lae, LaLLLaL scxeen: After starting the terminal, a user 
who wants to interface with the system must enter a 
pre-assigned operator Identification (figure 14). When the 
system receives the operator-ID, it checks the 
identification for validity; if satisfied, it allows the 
user to continue on by displaying the user service menu 
(figure 15). 
21 11ES, Us.an s,arxLca manu: This screen shows the user how 
the different transactions in the system can be accessed. 
By entering an appropriate selection number the user can 
access the transaction of his choice. If a selection number 
is invalid, an error message will be displayed on the right 
side of the last line on the screen. 
Zaur.se Laf.ar.mati.aa  r,p.au,as.r.  Lr.aas.act lag:   The  course 
information  request transaction  (figure  16),  is the one 
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46. 
S   B   «    n   R    X 
around which the vfhole system Is designed. It allows a user 
to enter the necessary parameters to retrieve information on 
DP training courses. The user must specify the subject 
category, the type of scheduling (in-house or public), 
location, date(s), days available to undergo the program and 
the training needs of the user. He may optionally specify 
the course title and the fee amount. When the system 
receives the information request transaction, it retrieves 
the data from the database and displays it on the TIPS 
course information screen (figure 17). If a user SDecifies 
a need for a hardcopy listing, the course Information is 
printed on the report of individual search results. 
Z.aar.s.e. aitaLuaLlaa r.eaue.sL tr.ansac.Llan: When a user wants to 
obtain course evaluation information, he uses this screen to 
convey his needs to the system. The format of this screen 
is shown in figure 18. The user is required to type in the 
course title, name of the vendor, geographic location and 
date of the program, and whether he needs the information 
displayed to him on the terminal or printed as a report. 
The TIPS course evaluation screen (figure 19), Is used by 
the system to display the Information retrieved from the 
database. If there are a number of evaluations available on 
any one course, they will be displayed one after another? a 
message on the twenty-third screen line will inform the user 
that there is more evaluation information available  to  him 
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if he keys in 'PC (for page), to access the next page. 
dauxse, caaLaats. iaaut ttaas.aci.laa: The system personnel 
will use the course contents input transaction to enter data 
into the system about a new program. The same screen can be 
used by them to make modifications to an existing course 
record in the database. When a new program is being added, 
all the fields on the screen are required to be entered with 
valid data. Invalid data will be displayed in high 
intensity along with an error message that will inform the 
operator that the fields in high intensity need to be 
corrected. When making modifications to existing course 
records, only those fields which are to be altered need to 
be entered. Figure 20 shows the format of the course 
contents input screen. 
6.1 £auxs.e. azaLuaLIau Innnt txaasactiaa: This transaction is 
similar to the previous transaction because it is for the 
use of thp system personnel to enter data into the system 
about evaluations to courses that exist in the database. It 
has the same screen format as the TIPS course evaluation 
screen (figure 19). The system will check the input for 
correct entries, and display the incorrect ones in high 
Intensity along with an error message on the twenty-third 
line of the screen. 
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sustain. LataniaaLlaa rfiJtxlestal txaasactlna: This transaction 
will be used by the system personnel to request retrieval of 
information from the course records (figure 21). The 
response to this transaction will be on one of the following 
screens: course retrieval display screen (figure 22), or 
subject headings display screen (figure 23). 
Us.£E.Z.iiaadai: laf.auaaL4.aa catxleual transaction: Like the 
previous transaction, this screen will also be used by the 
system personnel. They will have the facility to use this 
screen to get reference information on one or more 
user/vendors. Depending upon the type of request, the name, 
address and other details of user/vendors will be displayed 
on the user/vendor information screen (figure 25). 
5) SYSTEM PERFORMANCE. 
The TIPS database would be available for use during the 
hours 8 a.m. to 8 p.m. everyday excluding weekends. The 
extended hours in the evenings are for the benefit of those 
users (like those in the west coast), who because of time 
zone differences would not otherwise have availability of 
the TIPS database for a full eight hours a day. 
R&s,naas.a llae.:  Since the hardware would be a  stand  alone, 
dedicated  minicomputer,  response  time  is  expected to be 
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fairly quick.  The system would always give the  operator  a 
response for every Input the operator enters. 
Se, entity:: The terminal, which is the only mode of input to 
the system will be capable of being shut off when not in use 
and locked after business hours. After the system's start 
operation, the system would require the operator to prove 
his identity by entering a password. This password, unlike 
other input, will not be displayed on the screen when 
entered and would be changed periodically. Each of the 
remote users would be given unique passwords to access the 
system. 
EellalilLLLit: The system would only tolerate one simple 
failure per day (like minor power failure), since it has no 
alternative systems to use. It is assumed that this simple 
loss of service would be a failure which can be corrected 
within a minute or two with no significant loss of data or 
files. A serious failure in which the recovery takes a 
substantially longer time is expected to occur only once or 
twice a year. If an isolated part of the system breaks down 
(like one of the disk packs in the system, or the printer), 
it is expected that the vendors of hardware would provide 
prompt service or replace the malfunctionina part. 
6.2 
ELrxox. cacQiiexit: The system will have integrated journaling 
and recovery features for the database. It will 
automatically maintain a journal of all changes made to the 
database. This journal would include both 'before' and 
'after' images of modified portions of the database. When a 
program ends abnormally, a utility will immediately recover 
the database. Programs doing retrieval only will not be 
recovered. Those in the protected update or exclusive 
update usage modes will be recovered. This utility will 
perform as a rollback operation replacing 'before' images 
for the program that terminated abnormally. 
6.3 
SuU.tile.ct cateoant: the curriculum area to which a program 
belongs; each program in the database will appear under one 
subject category. An alphabetical list of all subject 
categories in the database will be maintained. 
cauxs-e: tltlaZ LILla at program: the title of the 
educational program available for the user of the database. 
cauxsa das.CE.io.tlan: a description of the program contents; 
it includes the primary purpose, aims and objectives, and 
special characteristics of the program. 
s.u.aus.a£ af, QLaaxam./. itandan name.: the complete contact 
information of the organization offering the educational 
program. It can be a hardware vendor, a consulting firm, an 
educational institution, or an association which offers DP 
educational programs. 
acuadullaa i lab.QUS.aZ nualicly uald: the vendor indicates 
whether a program has inhouse presentation available for 
individual organizations or whether the presentations are to 
be given at pre-determined geographic locations for the 
general public. 
jaagxaanic location: the location preferences of the user; 
when a vendor supplies this item of information, it shows 
the different geographic locations where the program is 
scheduled to be held; up to 5 locations can be indicated in 
each course information input form. 
aaaidar. at nantlclaants tar. cnurs.a: when supplied by the 
vendor, it indicates the usual group size expected or the 
maximum seating capacity for a program; when supplied by 
the user, it denotes the number of people expected to attend 
a program from one organization. 
lns.tr.u.ctianal s.tatt: the name(s) of people who conduct the 
educational program. There may be one or many instructors 
to teach the same program. 
taa aaEaaarZ. aaasmataaar.: the tuition fees differ for members 
and non-members of the organization which offers the 
program. 
ado s.uau.ld attand: it is a description of the job 
categories for which the course is specifically designed. 
naais.tr.atiaa iataLtaatian: as the category suggests, it 
contains information about how to register for a program. 
It would also include names, addresses, and phone numbers of 
people to contact for additional Information. 
accoaadatlan:   indicates  the  accomodatlon  arrangements 
FIGURE: 25A. 64 
available to the'"participants" of a program; it 
Include information on how reservations to the 
accomodation are to be made. 
would also 
available 
ataac s.ae,cial laf.ar.aatlon; the category would include 
other general information helpful to the user; some of 
might be residence characteristics, number of times 
program is offered each year, pre-course preparation if 
admission requirements, the cancellation policy of 
sponsoring organization, and the kinds of tuition 
membership options available (ex: prepaid tuition, billed 
tuition, associate membership, open enrollment option). 
any 
them 
the 
any, 
the 
and 
caiiLse. date. anatexaacas:  the  user  indicates  the 
when he will be available to attend the program(s). 
aniaaar. at daits. available. £QC cauxs.a: the 
of days that a user can free himself from 
attend a program. 
estimated 
his normal 
date(s) 
number 
work to 
S. aaauaL allacatad tax. £aaa: estimated amount of money that 
a user is willing to spend for tuition. 
auaE.aitlat.Iaa at Ixalalaa aaads.: the estimated 
knowledge/skills that a user hopes to acquire as a result of 
participating in the programs — the knowledge that he would 
apply in the pursuit of his chosen profession. 
aLg.aalz.at.laaZ. iadlxidual  Eequ.as.Llaq  Infrarmatlaa; 
complete contact information of the user. 
the 
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CHAPTER III 
DESIGN OF THE DATABASE 
This chapter will describe in detail the logical design 
of the TIPS database. This design of the database is an 
opportunity to plan the organization, use, and management of 
the data in the TIPS system. The emphasis will be on 
analyzing the data requirements of the system, and on the 
accurate reflection of these requirements In the design of 
the schema. Hence this chapter would contain the following 
sections: 
1) Identification of data organization requirements of 
the database. 
2) Identification of processing requirements of 
the database. 
3) The system description expressed as a data model 
schema. 
4) Description of the schema using the data description 
language of the DBMS chosen. 
IdaaLilicaLLao.  at      dai.a  nrganl z,a,tlnn  tpgill rpmao£s.  : 
Determining  the  data organization requirements of the TIPS 
system is the first and most important step in the  database 
66 
design process. Data organization requirements are best 
identified by listing all the entities which are of interest 
to the TIPS system, and the relationships between the 
entities. An entity in this context is a data item of 
interest to the system. While doing this it is best to bear 
in mind that most databases oftem change, and the TIPS 
database is not likely to be an exception? it is likely 
that new data, items and new associations between data items 
would occur. So care has been taken in the grouping of data 
items so that changes to the database can easily be made. 
Some of the important aspects that were considered while 
identifying the entitles of interest to the TIPS system 
were: a) what are the data items (entities) of importance 
to the system? b) what is the most appropriate name for 
each data item? c) what facts or attributes are of interest 
to each data item? d) what are the values for each data 
item? (for instance course duration can be specified in 
weeks or days); e) what are the known dependencies between 
data items? and, f) what are the unique identifiers for 
each entity? (for instance, is course title a unique 
identifier for the programs offered, or is it a combination 
of subject group and the name of the vendor of the 
oroaram?). 
The result of this series of questions was  a  list  of 
entities  and  their  attributes  for  the system,*  this was 
similar to establishing a data dictionary  of  all  database 
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names and their meaning. This aggregate list is shown in 
figure 26. There are three areas of interest to the user in 
this list: a) the course area, b) vendor area, and c) the 
user area. As their names suggest, the course area will 
handle all data related to the course offerings, the vendor 
area will keep details of each of the vendors, and the user 
area will support the service aspects of the TIPS system. 
The next task in the design poocess was to identify the 
relationships or connections between these entities or data 
items. For example, course titles and subject categories 
are related since it is known that every course title 
belongs to a subject category. Similarly course titles and 
vendor names are related because courses are offered by 
vendors. Relationships between entities were identified by 
asking the following questions: 1) what are the known 
relationships between entities? 2) what is the appropriate 
name for each relationship? 3) what is the mapping property 
of each relationship — whether it is 1:1, l:M or M:M? 4) 
which are the most important relationships? (those that can 
be used meaningfully) 5) what are the relationships which 
are not used, but are still meaningful? 
The relationships obtained from this process for the 
TIPS system are shown in figure 27. The mapping property of 
each relationship as well as the direction of the mapping is 
indicated beside each of them.  There are many ways in which 
68 
t> 14 
t-4 o 
4J IO T» 
•H w-4 C » 
4-» 
o> 
■r-l 
10 
tl 
> 
■H 
tl •H m 4-> « 
W 4J c «J •o M 4-» 
1* i-l o T» c r-l 41 
3 ■M ■r* ID ■r-l •a 
O *J a» « 
o O) (0 w c *J U 
M o 3 c o •> o 
o M o O o *H TJ •o 
4-» 3 r-l . c <*H *J c 
O 1 4-» «j U t> 
a: >1 u u c <D E V > 
CJ 4-1 ~4 w-l 3 »-. w 
H o o rH rH O 3 o 
w o» *-» XI TJ «a «W 4-1 
>H t> 3 C > c O 
W 4J 
«0 e 
a <D t> •r^ 4-» t) 
E 
CO L) « o t> o Li a> « 
a c ■u IA 4-1 O e c 
•H 4-» »-. •v * 
E* V »-. t> 3 V c c r-l 
«D o W O W V o 
Crf T-l TJ i* o *-i > u TJ 
ac X) c 3 3 tu C 
H 3 tl O c O c «o in 0) 
n > u tl O t)  »-l 3 > 
bu t> tl v< 
O E e E * £ S   « E E 
o o O 4-* o 4-1 4-> O O OT l-l u M a> t-i t)   t> r-. t-i * 
to <M «M <M X) %t X) TJ H-l *u ►H 
EH 
M 
H 
3E 
u 3E ac X 3T X 
•• •• •• 
z 
to 
u 
% 
H     • 
u 
CD 
W 
CL 
r-l 
ac 
10 
Z w □ c t-l 
M o n 
H c V wt t-4 ■S 4-> o M 4-1 3 V) 
O O u v-t 3 IB U r-4 
u <D o •M O 3 ■r-l w «rH 
CE T"> •c •0 XT i-H 4-> »H ro 
XI . c t> 1 10 r-. ■r-l 4-> 
3 «l o c > to •0 <D 
M > r-l *H t) CL 4J 
0) 
TJ 
01 t> 01 t> a> u> T3 r- 
M 1/1 W W IA o o 
U fr-4 U> U »J •D rl TJ 
3 3 3 3 3 C o; C 
O o O O O ai in tl 
U o U o o > 3 > 
PI 
H 
6,9 
DATA ENTITIES AND ATTRIBUTES OF THE TIPS SYSTEM 
^auaac AREA. 
course:  course title, subject category, vendor name, 
type of program, instructors' name, location, 
date, duration, type of participants, 
registration information, accomodation, 
other details. 
type of program: in-house, public, fee, other details. 
subject category: course titles, pre-requisites for courses, 
evaluation: course title, vendor name, location, date, 
duration, evaluation details. 
JL&imaR   &&£& 
vendor:  vendor name, address, title of course, 
date of offer, date of last transaction. 
program: course title, subject category, location, 
date, duration, instructor, fee, type of program. 
registration: course title, location, date and number of 
participants, fee, type of accomodation needed. 
USER, LB.LL 
user:   name, address, subject category, course title, 
training needs, date of request, number of 
participants, fee available, number of days 
available for program, date of last transaction. 
FIGURE: 27. 70 
these entities can be associated to form a logical database. 
An attempt is made here to design a model that will give a 
near optimal grouping of data items, one in which most of 
the redundancies have been eliminated. The resulting 
minimal structure or canonical schema is shown in figure 28. 
This canonical schema represents the user's view of the 
database; at the same time it is independent of individual 
applications as well as the hardware and software mechanisms 
which would be employed in using the data. The first bubble 
in each group are the keys. These keys and their 
associations are shown in red. The complete mapping does 
not Include any M:M associations. Each course record is 
dependent not only on the subject group but also on the name 
of the vendor of the program. Therefore a concatenated key 
has been introduced -- subject code + vendor name 
abbreviation (7). 
Ldeatif-icaLIaa at Lhe. data Dxaces.s.lna rftgul rP.mpnr.s; The 
second step in the design of the TIPS database was to 
identify the data processing reguirements of the system. 
All the anticipated transactions that require access to the 
data stored in the database have been included here. For 
each, it is necessary to identify its nature (retrieval or 
update), its frequency, and its purpose together with the 
part  of  the  database  it  will  affect.   A  list  of all 
transactions and their  characteristics  have  already  been 
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covered in great detail in the functional specifications. 
Therefore we will just identify the database entities and 
relationships that will be involved in each transaction, 
together with a brief outline of the data access. 
It must be mentioned here that even though information 
for update would be typed-ln by the users from remote 
terminals as part of their input for information retrieval, 
no real-time updating of the TIPS database would be possible 
from remote locations. All of the update information to the 
database would be collected in a tran.sactJ.jSn file on disk, 
and merged into the database at the end of the day, 
Ihe. cauxs.a iaJLamaaLiaa taauasl. LnaasacXian: accesses the 
course region of the database in a retrieval mode, and 
accumulates update information for the user region. The 
transaction retrieves information from the following records 
the subject-code-root, the vendor-info-root, the 
course-seg and the user-vendor-root; depending upon the 
user's needs, it also accesses the c-inhouse-seg or the 
c-location-seg records. The update procedure as a result of 
this transaction, involves checking the user-region to see 
whether a user-vendor-root record already exists for the 
user. If one does not exist, a new user-vendor-root record 
and a u-user-seg record for that root record are created; 
otherwise only another u-user-seg record is created for an 
existing user-vendor-root record. 
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Iae cauxs.e, e.iLaluatlan re anas, t rransarrlaa: this 
transaction, like . the previous one, accesses the course 
region in a retrieval mode and provides input for the update 
of the user-region. It retrieves information from the 
course-seg, c-location-seg, c-evaluation-seg, and 
user-vendor-root records. When a new u-user-seg record is 
created, the u-training-needs field of the record would 
contain the entry "evaluation-request" for this type of 
transaction. Creation of a new user-vendor-root record 
would also take place if there is none existing for that 
particular user. 
Ike. caun.s.& caatants. In gut tnansactian: is either used to 
create records in the database or to modify existing ones; 
so both the course and the user regions are accessed in an 
exclusive update mode. If new information on courses are 
being added, the following records would be created -- the 
subject-code-root, the vendor-info-root, course-seg, 
c-location-seg(s) and/or c-inhouse-seg, the 
user-vendor-root, and u-vendor-seg records. If the 
transaction is used to make modifications, any of the 
above-mentioned records are accessed and the necessary 
changes made. 
Ike, cauxse, astaluatian lnriut transaction:  is used to  create 
or . modify  c-evaluation-seg records.   The  database  is 
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accessed la an exclusive update mode.  The  c-evaluation-seg 
records  are reached via the course-seg records and either a 
new evaluation record is  created  or  an existing  one 
modified. 
laa siisxem, latarmaLiaa rje.tr.lpvPI 1 traas.arMnar is used just 
to retrieve information from the course-seo records and/or 
the subject-code-root records. 
laa ULS.exZ.ue.adox laf.ar.mat.laa cexr.le.ual lraas.ar.tfaa: as the 
name implies, accesses the database in a retrieval mode to 
get Information from the user-region. This transaction 
accesses the user-vendor-root, the u-user-seg and/or the 
u-vendor-seg records. 
Qa&laa af, lae, data model acaama: The system is next 
expressed as a data model schema, a graphical description of 
the proposed system according to the data model of the DBMS 
under consideration. It has been proposed that an existing 
commercial DBMS, namely DBMS-11, be used. 
DBMS-11 is a version of IDMS, and is a CODASYL standard 
database management system. It uses the set definition as 
the basic building block with which complex data 
relationships can be defined. DBMS-11 supports multi-level 
seguential,  hierarchical  and network  data  structures. 
DBMS-11  will  allow each application program in the TIPS 
75 
system to access a subdivision of the database through a 
single set of commands that act as extensions to cobol, the 
programming language that is to be used to state user 
problems (6,8). 
Figure 29 depicts the schema diagram for the TIPS 
database. Tt gives the names of all the record types and 
data items and specifies the relationships between them. 
Each block is a record type. The solid lines connecting the 
blocks show associations between the record types. In our 
schema, there are nine record types with eight associations 
between them. The subject code-root and the 
vendor-lnfo-root are both connected to the course-seg 
indicating that the key to the course-seg is a conbination 
of subject-category and the name of the vendor who supplies 
the program. Each course-seg can have one in-house-seg 
record and a number of location-seg and evaluation-seg 
records. Similarly, a user-vendor-root can have a number of 
vendor-seg records if it is a vendor-root, or a number of 
user-seg records if it is a user-root. It is possible to 
access a vendor-info-root or a subject-code-root from a 
course-seg, since there are bi-directional links between 
subject-code-root and course-seg on the one hand, and 
vendor-info-root and course-seg on the other. 
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The dashed-lines Indicate cross references. They do 
not provide any additional information besides indicating 
linkages in files which enable data to be located more 
quickly. The dashed-line between the vendor-info-root and 
user-vendor-root signifies that the two record types have 
the safne keys, and one of the record types can be retrieved 
easily if the key to the other record is available. The 
primary keys in each of the record types are underlined. 
The secondary keys are shown with a double-arrow link 
indicating what it points to. 
For a network system such as DBMS-il, the system 
description must be transformed into data structure 
diagrams. Each data structure diagram is a logical means of 
showing the set relationships which exist among record types 
within a subschema. Each record is represented by a 
rectangular box containing the general characteristics of 
the records. Sets are represented by arrows which connect 
the rectangular boxes. The arrow points from the owner 
record type of the set to the member record type. 
There are  two  subschemas  in  the  TIPS  database 
course-file  and  user-file.  Figure 30A is a data srructure 
diagram  for  the  course-file  and  figure  30B  for  the 
user-file.   Subschema  course-file  consists  of six record 
types and five sets.  The  subject-code-root  record has  a 
location  mode  of  calc;   that  is,  it  can  be retrieved 
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directly using the subject-code. The record is stored 
within the course-region. The subject-code-root is the 
owner of the course-subject-set which contains course member 
records. It is a fixed length record and there is only one 
occurrence of a particular subject-code in the 
course-region. 
Each vendor-info-root is the owner of the 
course-vendor-set containing course-records as members. 
This record is also retrieved directly using its key which 
is the abbreviation of the vendor name. This too is a fixed 
length record and does not permit duplicate records to exist 
in the database. 
The course-seg record has a location mode of calc based 
on the value of subject-code + vendor-abbreviation which is 
the first data item within the record. It is the owner 
record for three sets -- inhouse-course-set, 
course-location-set and course-evaluation-set. 
The location-seg record has a location mode of via the 
course-locatlon-set. This means that the location-seg 
record occurrences will be stored phisically as close as 
possible to the course-seg record to which they belong and 
from which they can be accessed. It permits duplicate 
records  to  exist, and the new records are to be positioned 
last in the series of records. 
81 . 
The inhouse-seg is a member of the lnhouse-course-set 
and is also located as close as Possible to the course-seg 
record. There can only be one inhouse-seg record to every 
course-seg record. 
The evaluation-seg record has the same characteristics 
of the location-seg record. It too is accessed via the 
course-seg. The duplicate evaluation-seg records are to be 
placed last in a series of records. 
The user file subschema consists of three record types 
and two sets. The user-vendor-root is the owner of the sets 
-- the user-set and vendor-set -- and the user-seg and 
vendor-seg are the member records. The owner record can be 
retrieved directly using the key field which is the 
user/vendor abbreviation. The two member records are 
accessed via the user-vendor-root. Duplicates for the owner 
records are not allowed to exist, while duplicates to the 
member records are stored last. 
The set chatacteristics of the database are illustrated 
in figure 31. The name of each set in the database, the 
owner record types of each set as well as the member record 
types, the set linkage, the set order, and the nature of the 
sets -- whether they are manual, automatic, optional or 
mandatory -- are all depicted In figure 31. For example, 
the vendor-set has the user-vendor-root as the owner  record 
and  the u-vendor-seg records as members.  The set has next, 
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prior, and owner pointers; it has an order of last, which 
means that a new record occurrence is connected into the set 
such that it will be the last record encountered in the next 
direction of the set. This is equivalent to the FIFO 
method. The set has a membership type of MA -- mandatory 
automatic -- which means that set membership is 
automatically established by the DBMS when the member record 
(u-vendor-seg) is stored in the database. Once established, 
set membership is permanent as long as u-vendor-seg remains 
in the database. The DISCONNECT and CONNECT statements 
cannot be performed on u-vendor-seg. 
QasLcxiptlaa af, ttie ScHema QDJL: The logical design of the 
TIPS database schema outlined above is described in DBMS-11 
with the SCHEMA DDL (schema data description language). 
This SCHEMA DDL gives a complete description of the 
database, which includes the names and descriptions of all 
the data items, records, sets, and areas in the database. 
The SCHEMA DDL is very similar to CODASYL's data description 
language. 
Figure 32 gives an example of the SCHEMA DDL for the 
TIPS system. The DDL contains four types of entries which 
are written in the following sequence: 1) one schema entry 
which identifies the schema name as course? 2) one or more 
area entries.  The TIPS database has two areas namely the 
course- region and the user-region;  3) record entries which 
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Images by command. 
Note all. 
Journal CRSBASE 
size 1 transaction. 
Assign 
RPP 50 
Backup 
Buffer 
Calc 2 
First 
course-region to program 
before images 
4 
RPP 
page Is 100 
Last page is 10000 
Page size is 512 words. 
Assign 
RPP 50 
Backup 
Buffer 
Calc 2 
First 
user-region to sysuser 
images before 
4 
RPP 
page is 10100 
Last page is 20000 
Page size is 512 words. 
Schema name is course. 
Area name is course-region 
privacy lock exclusive update is USONLY 
privacy lock for retrieval is TIPS. 
Area name is user-region 
privacy lock exclusive update is SYSUSER 
privacy lock for retrieval is TIPSUSER. 
Record name is subject-code-root 
location mode is calc using subject-code 
duplicates not allowed within course-region. 
02  subject-code pic xC6). 
02  prerequisites pic x(200). 
Record name is vendor-info-root 
location mode is calc using vendor-abbrev 
duplicates not allowed within course-region. 
02  vendor-abbrev pic x(4). 
02 registration-info pic x(200). 
02  other-info pic x(200). 
Record name is course-seg 
location mode is calc using c-course-key 
duplicates not allowed within course-region. 
02  c-course-key pic x( 10). 
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02 c-course-tltle pic x(30). 
02 c-program-code pic x. 
02 c-lnstructional-staff pic x(lOO). 
02 c-course-descrlption pic xClOOO) 
Record name is c-inhouse-seg 
location mode is via inhouse-course-set 
within course-region. 
02  cl-type-code pic x. 
02  cl-terms pix x(150). 
02  ci-fee-member pic 9(5).99. 
02  ci-fee-nonmember pic 9(55.99. 
Record name is c-locatlon-seg 
location mode Is via course-location-set 
within course-region. 
02  cl-type-code pic x. 
02  cl-geographic-area pic x(20). 
02  cl-location pic xC30). 
02  cl-date pic x(8). 
02  cl-duratlon pic x(2). 
02  cl-no-participants pic x(3). 
02  cl-accomodatlon pic x(200). 
02  cl-fee-member pic 9(5).99. 
02  cl-fee-nonmember pic 9(5),99. 
Record name is c-evaluation-seg 
location mode is via course-evaluation-set 
within course-region. 
02  ce-location pic x(30). 
02  ce-date pic x(8). 
02  ce-duratlon pic x(2). 
02  ce-lnstruction-method pic x(2). 
02  ce-presentation-evaluation  pic x(2). 
02  ce-session-content Pic x(400). 
02  ce-sesslon-reactlon pic x. 
02  ce-course-effectlveness Pic x(16). 
02  ce-course-applicable pic x. 
02  ce-overall-reaction Pic x. 
02  ce-additional-comments pic x(400). 
Record name is user-vendor-root 
location mode is calc using uv-Key 
duplicates not allowed within user-region, 
02  uv-key pic x(4). 
02  uv-name pic x(30), 
02  uv-address pic x(40), 
 02  uv-last-transaction Pic x(8). 
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Record  name is u-user-seg 
location mode is via user-set 
within user-region. 
02 u-training-needs Pic xC200) 
02  u-request-date pic xC8). 
02 u-no-participants pix x(2). 
Record name is u-vendor-seg 
location mode is via vendor-set 
within user-region. 
02 v-program-type pic x(60). 
02  v-offer-date pic x(8). 
Set name is course-subject-set 
mode is chain linked to prior 
order is sorted within c-course-key 
owner is subject-code-root 
member is course-seg 
mandatory automatic linked to owner 
duplicates not allowed 
set selection is current. 
Set name is course-vendor-set 
mode is chain linked to prior 
order is sorted within c-course-key 
owner is vendor-info-root 
member is course-seg 
mandatory automatic linked to owner 
duplicates not allowed 
set selection is current. 
set name is inhouse-course-set 
mode is chain linked to prior 
order is first 
owner is course-seg 
member is c-inhouse-seg 
mandatory automatic 
set selection is current. 
Set name is course-location-set 
mode is chain linked to prior 
order is sorted within cl-geographic-area 
owner is course-seg 
member is c-location-seg 
mandatory automatic linked to owner 
duplicates last 
 set selection is current.  
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Set name is course-evaluation-set 
mode is chain linked to prior 
order is last 
owner is course-seg 
member is c-evaluation-seg 
optional automatic linked to owner 
set selection is current. 
Set name is user-set 
mode is chain linked to prior 
order is last 
owner is user-vendor-root 
member is u-user-seg 
mandatory automatic linked to owner 
set selection is current. 
Set name is vendor-set 
mode is chain linked to prior 
order is last 
owner is user-vendor-root 
member is u-vendor-seg 
mandatory automatic linked to owner 
set selection is current. 
Sub-schema name is course-file 
privacy lock is program. 
Area section. 
copy course-region. 
Record section. 
01 subject-code-root. 
01 vendor-info-root. 
01 course-seg. 
01 c-inhouse-seg. 
01 c-location-seg. 
01 c-evaluation-seg. 
set section. 
copy   course-subject-set 
course-vendor-set 
inhouse-course-set 
course-location-set 
course-evaluation-set, 
Sub-schema name is user-file 
privacy lock is patrons. 
 Area section. 
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copy user-region. 
Record section. 
01  user-vendor-root, 
01  u-user-seg. 
01  u-vendor-seg. 
Set section. 
copy user-set 
vendor-set. 
End-schema. 
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specify details of the data Items in the records. The nine 
record types In the TIPS database are listed here together 
with all their data items described in a fashion similar to 
COBOL; 4.) set entries which define the grouping of records 
Into set types. A complete description of the seven sets In 
the TIPS database are given here; their owner and member 
segments are identified, and their membership types, order, 
and mode of access are all specified. 
Besides the above entries the DDL also Includes a brief 
description of the subschemas? they document the names of 
all areas, sets and records included in each of the 
subschemas. The TIPS database has two subschemas, the 
course-file and the user-file. The course-file includes the 
area user-region, six record types and five sets. The user 
file encompasses the area user-region, three record types 
and two sets. 
The  orlvacy  locks  for  the  TIPS  system have  been 
specified  at  the  area level and the subschema level.  The 
Drivacy locks at the subschema level  are  PROGRAM  for  the 
course-file,  and  PATRONS for the user-file.  There are two 
Drivacy locks for each area, one for retrieval  and  another 
for  update  of  the  data.   In the course region area, the 
privacy lock for update is USONLY and for  retrieval  it  is 
TIPS.  In the user-region, the privacy lock for retrieval is 
TIPSUSER, that for update is SYSUSER. 
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The database design employed above would result in 
requiring between 2473 bits and 14178 bits (619 words - 3545 
words) of storage per course record. The actual size of a 
course record would depend on the number of occurrences in 
each of its member record types. The use of fixed length 
records seems to make this figure somewhat larger than 
necessary. (Jser data is expected to be compressed about 50% 
when the database is loaded, but there would also be a 25% 
Increase in the total number of characters stored due to 
pointers, directories, control blocks and work areas --- 
features which are necessary in order to manipulate the user 
data. Since the database is not exDected to have more than 
2000 records at any one time, the allocation of two disk 
packs --- each with 44 million words- of storage --- would be 
more than sufficient to hold the contents of the TIPS 
database. 
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CHAPTER IV 
Hardware And Software Selection 
QaLencalae r.aau.lc.e.iaaals. at tlxe. system: The choice of 
hardware is one of the most important decisions in the 
design of any information system. Therefore, prior to 
equipment selection, it would be helpful to present the 
hardware and software requirements deemed necessary for the 
TIPS system. The approach used here is to study the 
functional objectives and making sure that the hardware 
selected helps to attain these objectives. Such an approach 
will- keep the system design on the track and inhibit the 
inclusion of needless complexity. A review of all the data 
processing transactions the system is to perform indicates 
the need for the following: 
a) a stand-alone minicomputer 
b) a data base management system 
c) disk drives which offer unlimited storage of data 
d) communications equipment to help the users to 
interface with the minicomputer 
e) a console terminal for data entry into the system 
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and a line printer to print the reports. 
A minicomputer has been decided upon for the following 
reasons: a) the volume of transactions to be processed are 
not large enough to warrant the acquisition of a large 
computer; b) the cost of hardware chosen would be Kept to 
the minimum if a minicomputer is chosen; and c) a mini is 
easier to repair because it has considerably less hardware 
than a larger machine. Since the TIPS system is to be an 
on-line, interactive system, a console CRT is necessary for 
data entry and Information display functions. The line 
Drinter would provide the printed reports for distribution 
to the users. It is felt that the vast amounts of data that 
the system will collect and distribute would be handled most 
efficiently by a database management system* It has been 
decided that the database management system chosen should 
conform to industry standards, particularly CODASYL's Data 
Base Task Group standards. 
The TIPS system would be a terminal oriented 
communications network. The pattern of data flow in this 
network would be inbound from a remote user-terminal to the 
minicomputer which would perform the data processing and 
data retrieval function that is called for, and then 
outbound back from the minicomputer to the same remote 
terminal.  The remote terminals would be connected with  the 
main  computer  by means of communication facilities offered 
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by common carriers like the telephone companies. Switched 
telephone lines are to be used because the volume of data 
flow between a remote terminal and the minicomputer are 
expected to be relatively low, and a full-time leased line 
cannot be justified for this type of use. 
fl.itai.Latill.lLit at aitsLeni r^auir^ma&Ls.: A brief survey of the 
minicomputer market indicated that a number of vendors now 
offer minicomputer-based database management systems. But 
DIGITAL is the only vendor who offers a CODASYL standard 
DBMS. They offer the PDP-11 series, a major minicomputer 
system against which all.other minicomputers are compared in 
the market place. DIGITAL designs and manufactures a number 
of peripherals, processors, software and communications 
equipment, so that a user can start with any system and be 
sure of easy compatible upgrades as needs increase. 
Since DIGITAL'S products match the requirements of the 
TIPS system, it has been decided that a PDP-11 minicomputer 
be used, specifically the PDP-11/45, which is a mid-range, 
very high-speed computer. Figure 33 illustrates the 
hardware configuration envisioned for the TIPS system. 
EQEsllZ.d.5. fe.aLar.as.: The model is organized around a single 
fast databus called the UNIBUS that connects all system 
components.  The processor, memory  and peripheral  devices 
operate as UNIBUS subsystems.  The UNIBUS enables devices to 
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send, receive or exchange data without processor 
Intervention and without Intermediate buffering In memory. 
Memory is the primary storage medium for Instructions 
and data. Minimum requirements for a general purpose 
time-sharing system is 96 K bytes; the system can be 
expanded to 248 K bytes in increments of 32 K bytes. A 
maximum of 63 jobs may be supported depending on processor 
and oartltion size. 
The PDP-11/45 has a memory management unit that 
provides the hardware facilities necessary for complete 
memory management, protection and relocation. The memory 
management unit prevents a user from making any unauthorized 
access to those pages outside his assigned area, thus 
effectively preventing accidental or willful destruction of 
any other user program or the system executive program. 
QLs.lc dxiitas.: It is proposed that the RJP04 mass storage 
system consisting of one disk drive (RP04) and a buffered 
controller expandable to 8 disk pack drives, be used. Three 
disk packs (RJP04s) would be used Initially. The TIPS 
database will reside on two of the disk packs and all other 
application programs will reside on the third disk pack. 
Each disk pack has a capacity of 44 million 16-bit words. 
The  RP04  drive  is  a high performance drive with a single 
head per track.  Average access  time  is  36  milliseconds, 
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which includes the time for head positioning and rotational 
latency. 
IdalLiBlaiQC.: The communications interface between the 
minicomputer and the switched lines are to be handled by a 
multiplexor. The DM-11B is a multiplexed interface between 
16 asynchronous serial data communications channels and the 
PDP-11 UNIBUS. It is especially used to interface with Bell 
type data sets in public switched networks. The DM-11B 
multiplexor is programmable and it can connect up to 16 
remote terminals to the PDP-11/45. 
Each line of the DM-llB in the TIPS system will run at 
speeds of 4800 Bauds. The operating mode will be 
half-duplex. 
In addition to the multiplexor, a single asynchronous 
interface (model type DL-11) will be used to handle 
half-duplex communication with a local console terminal and 
the PDP-ll/45 computer. The data rate for this line will 
also be 4800 Bauds. 
£aas,ale, Hai: It has already been mentioned before that a 
video display terminal will be used for communicating with 
the system. The device used for this purpose will be a 
Decscope Video Display Terminal, VT52. 
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The remote users would have the option of using either 
the VT52 terminal or any of the other terminals manufactured 
by DIGITAL. They would also be required to use a Data-phone 
offered by the Bell system companies, which would allow them 
to use the switched telephone system. This Data-phone is a 
modem provided by the telephone company, which combines the 
functions of a telephone and a modulator/demodulator into a 
single unit. Special features can be ordered by the users 
on the Data-phone to allow for automatic dialing and 
answering. 
Line, p-nlntex: One of the peripherals to the PDP-11/45 
minicomputer will be a line printer. Model LP-11 printer 
would be used for this purpose. It is a 132 column line 
printer. Included with the printer is a control unit for 
interfacing with the PDP-li/45. 
Saf,Lutar.a: All PDP-11 operating systems offer a variety of 
programming language processors, but COBOL will be used as 
the processing language in the TIPS system. The reason for 
this choice is that COBOL is a oood interface between 
DBMS-ll, PDP-11/45, and the application programs. 
tialaLaaaaca and s.u.p,gar.t;  As the largest of the minicomputer 
manufacturers,  DIGITAL  has  one  of  the largest sales and 
service networks besides the large computer  companies.   It 
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has over 50 service locations in the U.S.; hence service Is 
expected to be very prompt. The TIPS system, as a PDP-11 
user, can buy service on an individual call basis or make 
use of standard maintenance contracts provided by DIGITAL 
for on-site preventive and emergency maintenance. 
Besides support services, some of  the other  factors 
that are to be considered before the system is acquired are: 
a") availability -- the system should be available 
within 3 months after the order is received.  DIGITAL 
will also be expected to demonstrate the basic system 
to satisfaction before the purchase. 
b) gaurantee -- DIGITAL must be made to include a 
penalty clause to cover loss due to the system not 
meeting the specifications.  Also, modifications to the 
vendor contract should be made if it does not already 
include the following:  1) delivery date commitment; 
2) documentation requirements;  3) performance test 
requirements;  4) service commitments, and 5) trade-in 
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options for use at a future date. 
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CHAPTER V 
DEVELOPMENT SCHEDULE 
Once the problem of equipment selection has been 
resolved, the development of the system under consideration 
can be taken up in earnest. In this chapter, the steps 
involved In the development of the TIPS system are 
discussed, providing a logical framework for getting the 
system under way. Discussion of the need for periodic 
review of the new system for possible improvements and 
Droblems that might be encountered in the working of the 
system concludes the chapter. 
A lot of preparatory work must be accomplished before 
the TIPS system can operate on a day-to-day basis. This 
Includes preparing a detailed time and activity schedule, 
selecting the premises where the hardware equipment would be 
installed, testing and accepting the new equipment, 
selecting and training the necessary personnel, writing the 
documentation standards, the necessary controls and user 
instructions, creating the database and testing It, coding 
the programs, testing the programs and the system as a 
whole, and finally, preparing the start-up procedures and 
programs. 
Q&italanaiaat s-caadule:  the TIPS system is expected to take 
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aoout six months to develop and become operational. A GANTT 
chart for the system is Illustrated In figure 34. Many of 
the activities in the chart have been grouped together for 
the sake of simplicity. A number of them overlap each other 
in execution. 
One of the first tasks In the development of the TIPS 
system would be the placing of the order for the purchase of 
the hardware equipment. This Is done to ensure that the 
equipment are delivered in time for the system development 
to progress smoothly without delays. 
Eb.its.lcal r.aau.lnaaiaaJt&: the layout of the new system is 
expected to be fairly simple — the minicomputer and 
peripherals would be located in the systems' office; they 
would not need any extensive preparations besides the 
installation of electrical outlets and necessary office 
furniture for the console terminal and the operator. 
Xe.s.tlu.8- and accaaLauca of, LLa aaulaiaanL: DIGITAL'S field 
service engineers are expected to test the equipment 
thoroughly after they are installed and before their 
acceptance by the TIPS system personnel. 
Ulnlaa aad Lualalao al ttexsnnnpL: the placement of the 
equipment order and the scheduling of Its installation would 
be followed by  the  selection  of  qualified  personnel  to 
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develop the system and carry out the normal operations of 
the system. It is estimated that two people would be 
required to do the systems design, database creation, 
programming and testing of the software, system 
documentation and other managerial activities. Two other 
people would be needed to operate the equipment. The latter 
two would also be incharge of an clerical work, data entry, 
and other routine office work. Training of the operating 
personnel as well as those incharge of system development 
would be a necessity. Courses offered by DIGITAL on the 
operations of the hardware and the use of the database 
management system will be utilized for this  purpose.   This 
i 
training will be supplemented with on-the-job work exposure. 
Remote users would be provided with written procedures 
describing their activities, as the primary method of 
learning. They would also be provided with a formal 
write-up of the system, particularly the usage of the 
display screens, in order to familiarize them with the 
workings of the system. 
Qacuasatatlaa: two types of documentation would be prepared 
in the TIPS system? the first type would describe the 
system, while the second type would be concerned with 
managing the resources needed to design, develop, and 
implement the system.  Project initiation documents like the 
system  summary  and functional specifications fall into the 
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first category; since these have already been discussed in 
great detail before, they will not be mentioned here again. 
Reference will be made of operational documents and other 
system management documents like system specifications, 
program documents, run summaries, user manuals, and system 
control documents. 
al Siis.Le.rn. s-paclf-lcat 1 nns; this document would include all 
information needed to define the system from programming, 
testing and on to Implementation. 
al Enaoxaai d,aciini£nl.£: two types of program documents would 
be developed for the TIPS system. 1) program specifications 
which would describe the activities performed by each 
program in the system, and 2) program documentation which 
would describe the program logic for each application, and 
the activities to be performed by the system personnel in 
order to use the program. 
cl Qnexatlans manual:   written  for  the benefit  of  the 
operating  personnel,   these  run  summaries  will  be  a 
description of each and every segment of the  total  set  of 
processing  operations.   Each  one of them will outline the 
main purpose  of  the  run  and  its  role  in the  overall 
processing of the system. 
107 
d.l LLsex manuals.: these would specify procedures that are 
required to be followed by terminal operators and other 
remote users. It will be written in a non-technical 
language and will cover many of the topics described in the 
functional specifications, together with all the operating 
procedures of the terminal. All items directly affecting 
inputs and outputs would be covered. Each screen layout 
would be explained in as simple a language as possible 
without leaving anything to chance. This would be In 
addition to the self-documenting screen formats, where the 
basic entries and their meanings would be defined right in 
view of the user. 
e.1 Sitstam caatxal dacumaat: this document will focus on the 
actions to be taken in the event the system fails to perform 
as expected. It would also indicate what users should do to 
avoid a failure. The following controls would be specified 
as necessary to ensure reliable processing of data in the 
TIPS system: 
11 EE.aces.aiao. caaixals.: controls that guarantee that 
data are accurately and reliably transformed into 
information. These controls include: a) I/O controls 
tnese describe what constitutes a valid transaction, which 
data are mandatory or optional, error-checking procedures, 
default  values for erroneous or omitted data, actions to be 
taken when errors occur, and appropriate user responses;  b) 
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programming controls -- consists of techniques used to 
assure good processing of data. Some of these techniques 
Include 1) authorization test -- checking a transaction 
against a table to determine whether a user Is authorized to 
Initiate that kind of transaction; 2) character mode test 
-- a form of validation check which sees that all characters 
within a field are of the prescribed mode -- numeric, 
alphabetic, or alphanumeric; 3) completeness test -- a 
check to see that all the necessary fields are present in a 
transaction; c) hardware controls -- provided by the 
manufacturers, they would specify the type of equipment 
controls that are available and how they perform; parity 
checks and read-after-write checks are examples of-these 
controls; d) database controls -- procedures would be 
established and specified that safegaurd the data in the 
TIPS database from loss or destruction. If loss or 
destruction does occur, then audit trails, roll back 
recovery and other backup procedures would be implemented to 
recreate the lost data. 
21 Se.cuxi.tjt cnnrrnls.: refers to all the physical and 
logical preparations taken to be sure that the system is not 
intentionally disrupted during operations. 
21 a.dirilals.txa£li££ caotxols.: these controls involve the 
administration  of  the  system.   These  activities  cover 
aspects of overall guidance  and  responsibilities  like  a) 
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assuming leadership responsibilities for the system and 
coordinating the services provided to the users; b) 
monitoring staff selection, assignment, and training 
activities; c) establishing performance standards 
determining what is expected of the system, when it is 
expected, how they are to be done, and by whom. 
dnaattaa at  taa database:  the physical  generation  of  the 
TIPS database would consist of the following four steps: 
1) writing the data definition language (DDL) programs 
which will implement the DBMS-11 schema; 
2) loading the data according to the schema using 
.programs specially written for the purpose; 
3) interfacing each application program using the data 
manipulation language (DML) of DBMS-11; 
4) testing and running each application program. 
Of these four steps, the last two would be carried out 
as part of the programming and testing phase. 
Etacir.aiaaii.aa and tesXiaa:  the writing of  computer  programs 
that would be used to access the database is the largest and 
Tiost time-consuming activity in the development phase of the 
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TIPS system. This activity starts with the preparation of 
program specifications? it would be followed by the 
flowcharting of programs. The logic in the flowcharts would 
then be translated to a coded program which would be desk 
checked -- examined closely for flaws and omissions. After 
that the coded program would be compiled and tested. 
Simulated input would be used, and attempts would be made to 
perform all of the related processing steps to produce the 
required output. The final, task would be to prepare the 
program documentation which would describe what the program 
does and how it is to be used. 
1&S.L LUe s-itataa:" once the application programs to access 
the database have been compiled and tested, the system would 
be tested to check how the entire logic performs. The focus 
would be on the flow of data through the entire system. 
Because the TIPS system would be an on-line, Interactive 
system, a number of application programs, software and 
hardware features, and an infinite combination of 
input/output states would all be interacting at the same 
time. Thus it would be difficult to systematically test all: 
these interactions and combinations. Once an 
error-condition occurs, it would be very difficult to go 
bacK and recreate the situation which caused the error. 
Hence great care and effort  should  be  taken  to  do  this 
activity   thoroughly   if   the   system   is   to  perform 
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satisfactorily. 
Qp.e.E.aLlaa at Ltifi. ae.* sysLam; after the database has been 
created and the reliability of the new system has been 
proven,-the TIPS system would become operational. Before 
the start of this step, care must be taken to ensure that 
the operating personnel have familiarized themselves with 
the operations and maintenance procedures. Scheduling the 
operations of the TIPS system initially would be a difficult 
task. The job would become more routine once the system 
personnel become familiar with the new system. 
Alternative processing plans would be specified in case 
of equipment failure. These plans would be documented and 
made a part of the systems' operations manual. They would 
state explicitly what the critical jobs are, how they are to 
be handled in case of equipment failure, who will be 
responsible for the system during down-time, and what 
deadlines must be met during and after the emergency. 
Just after the system becomes operational, the tangible 
and intangible benefits set forth in the initial cost 
analysis would be reviewed to verify that these benefits 
are, infact, being achieved. Discussions with users and 
operating personnel would also help in determining how well 
the  TIPS  system is performing.  Perhaps the most important 
follow-up  activity  the  system  personnel  would have  to 
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perform would  be to verify that the system controls are 
functioning properly. 
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CHAPTER VI 
Conclusions 
This study has considered the general Issues ^.n 
designing a centralized information dissemination system for 
data processing training and education. A prototype design 
has also been presented to illustrate the ways in which the 
general ideas and concepts can be applied. 
A purpose of this study has been to suggest that the 
success, in terms of developing a centralized system which 
would accumulate and disperse timely information on DP 
educational programs, requires an efficient and economic 
method of collecting and generating the data. A database 
management system seems to offer an ideal vehicle for the 
collection and distribution of the vast amounts of data 
involved. 
Our efforts to investigate the design and development 
of a database oriented information system has led us to 
believe that it is possible to implement a system like TIPS. 
However, predicting the post implementation performance of 
this system is much more difficult because it has no 
precedents; hence one can only guess its operational 
performance. Questions like "are the advantages 
realizable?",  and  "do  the end users really benefit?", are 
difficult to answer.  But our study has  convinced  us  that 
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the answers are mostly encouraging. The system and the 
database have both been designed in a simple and disciplined 
Tianner. There is adequate planning in the design and 
documentation of the system. Care has also been taken to 
make sure that the cost of developing the system would 
remain minimal. With such careful planning and design 
considerations the system cannot fail to perform as 
expected. 
Moreover, it has been amply demonstrated that there is 
a severe need for a data processing training information 
retrieval system. Given this fact, the above system has all 
the easential characteristics - namely, a carefully designed 
and centralized database which is easily accessible to all 
through a nationwide communications network - to meet the 
current and future needs of DP professionals. 
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